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INTRODUCTION 


Regular environmental reporting for Oi] Shale Tract C-b during the 
interim monitoring period consists of six-month data reports submitted 
February 15, 1983, July 15, 1983, January 15, 1984, July 15, 1984, and January 
31, 1985. Limited data analyses are included in the February 15, 1983 and 
January 15, 1984 reports. 


The Interim Monitoring Program was initiated in March 1982. The data 
reported here fulfill the environmental monitoring requirements specified for 
the interim monitoring period by the OSPO. Data are reported for the period 
of June, 1984 through November 1984. Any errors found in previously reported 
data appear in the Data Corrections section. 


Data not previously reported for dates prior to this report period are 
presented in the Supplemental Data Sections for meteorology, air quality, 
hydrology and lab analyses. 


Each volume contains the following: 
Volume I Tract Photography, Hydrology and Water Quality 


Volume II Air Quality and Meteorology, Noise 
Volume III Biology, Miscellaneous Minor Programs 
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1.3 Air Quality and Meteorology 


The Air Quality Monitoring Program has been developed to measure 
background levels of atmospheric gaseous and particulate constituents and to 
measure meteorological processes which affect transport and diffusion. 


The air quality monitoring network during the Interim Monitoring 
Period (shown on Figure 1.3-1) includes the following: 


-One air quality trailer at Station AB23 that has been in continuous 
operation since September, 1974 (prior to the 2 year Baseline Program). 


-One 60-meter meteorological tower located at Station AA23 (adjacent to 
air quality trailer AB23), also operational since September, 1974. 
Meteorological parameters are monitored at the 10-meter, 30-meter, and 
60-meter levels. 


-Weighing-bucket rain gauge at Station AB23. 
-Weighing-bucket rain gauge at Station AD28 (leachate pile). 


Parameters tiieasured at these stations are listed in Table 1.3-l. 
Missing data codes for air quality and meteorology are listed in Table 1.3-2. 
These codes are used on the diurnal tables to explain reasons for instrument 
down time. 


Six monthly data reports (June, 1984 - November, 1984) are included 
in this document. These contain all the basic data used for the summaries and 
analyses reported in the following sections. 


All monitoring stations are referenced by their four-digit computer 


codes. A cross-reference of the computer code and station I.D. appear in 
Section 3.0 (Data Automation). 
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FIGURE 1.3-1 


Ambient Air Quality 
Interim: Monitoring Network 
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TABLE 1.3-1 
AIR QUALITY AND METEOROLOGICAL MEASUREMENTS 


Minimum 
Station AA23 Sampling Frequency Reporting Frequency 
Tower : (@ 10m, 30m, 60m) 
Wind Speed 5 sec 1 Hr Avg 
Wind Direction 5 sec 1] Hr Avg 
Temper ature 5 sec 1 Hr Avg 
Delta Temp (60-10m) 5 sec 1 Hr Avg 
Station AB23 
Trailer: NO 5 sec 1 Hr Avg 
Oy 5 sec 1 Hr Avg 
N09 NOx -NO 1 Hr Avg 
23 5 Sec 1 Hr Avg 
S02 5 sec 1 Hr Avg 
H9S 5 sec 1 Hr Avg 
C6 5 sec 1 Hr Avg 
Barometric Pressure HSec 1 Hr Avg 
Solar Radiation 5 sec 1 Hr Avg 
Relative Humidity 5 sec 1 Hr Avg 
Particulates 24 Hr every 4 Days 24 Hr Av 
Precipitation Cont inuous 1 hr Total 


Station AD28 


Precipitation Cont inuous 1 Hr Total 


Code 


CA 
CM 
IM 
IN 


eT 
MT 
NV 


OE 


OR 


OS 
PF 
RF 


SE 
SR 
TR 
TS 


UN 


VA 
WR 


TABLE 1.3-2 


AIR QUALITY AND METEOROLOGICAL MISSING DATA CODES 


Description 
Calibration (calibration, system check) 
Calm (no wind direction when wind speed = 0) 
Instrument Malfunction (instrument failures) 


Interference (CO interference on sulfur data, 
SO? interference in oxidant readings) 


Local Interference (car nearby) 

Maintenance (changing paper, tape, charcoal) 

Not Visible (values were not within range of 

instrument, 1.e., inversion heights may exist 
beyond the full scale of the Acoustic Radar) 


Operator Error (Field tech leaves switch in wrong 
position) 


Out for Repair (instrument removed from site with 
no replacement ) 


Off Scale 
Power Failure 


Recording System Failure (chart jams, runs out, 
clock stop) 


Special Experiment 
System Removed 
Trace of Precipitation 


Temporary Monitoring Shutdown due to Operations 
Conflict 


Unlimited Ceiling (reported by NWS Stations) 


Blank (causes a space to be printed as in the 
beginning of a new month before a component starts) 


Variable Wind Direction 
Weather Related Malfunction (instrument freezes, 


temperature readings below instrumental 
detection) 
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AIR QUALITY 





1.3.1 Ambient Air Quality 


The monitoring program for air quality was carried out in 
accordance with the provisions of the Interim Monitoring Plan approved by the 
O11 Shale Project Office (OSPO). During this reporting period ambient air 
station AB23 monitored gaseous constituents and particulate concentrations. 


Station AB23 data are presented for June, 1984 - November, 1984. 
Station AB26 was monitored through July 27, 1982. Data from this station are 
to be reported on an “as can" basis, and no data have been reported after 
March 1982. No data are reported in this document. 


Following is a list of tables and figures for this section: 


Table/Figure No. Description Page No. 

Table 1.3.1-1 Quarterly Summary, June - August 1984 II-6 

Table 1.3.1-2 Quarterly Summary, September - II-7 
November 1984 

Table 1.3.1-3 Monthly Arithmetic Mean Ambient Gaseous II-8 


and Particulate Concentrations 


Maximum Concentrations: 


Table 1.3.1-4 NOx, l-hour - 1984 II-9 

Table 1.3.1-5 NO, 11-hour - 1984 II-10 
Table 1.3.1-6 NO2, l-hour - 1984 II-11 
Table 1.3.1-7 03, l-hour - 1984 IT-12 
Table 1.3.1-8 CO, 11-hour and 8-hour - 1984 _IT-13 
Table 1.3.1-9 S02, l-hour, 3-hour, and 24-hour - 1984 II-14 
Table 1.3.1-10 HS, l-hour - 1984 II-15 
Table 1.3.1-11 Particulate, 24-hour [I-16 

Quarterly Particulte Concentration Rose: 

Figure 1.3.1-1 January - March 1984 II-17 
Figure 1.3.1-2 April - June 1984 II-18 
Figure 1.3.1-3 July - September 1984 II-19 
Figure 1.3.1-4 October - December 1984. . IT-20 
Figure 1.3.1-5 Annual Particulate Concentration Rose II-21 


January - December 1984 
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1.3.2 Meteorology 


During this reporting period meteorological parameters were 
monitored at Station AA23. Station AA23 is a 60-meter meteorological tower, 
colocated by air quality trailer AB23. Data are collected at the 10-meter, 
30-meter, and 60-meter levels. 


Monitoring at Station AB26 was discontinued on July 27, 1982. 
This station is required to be reported on an "as can" basis, and no data 
have been reported after March 1982. No data from Station AB26 are reported 
in this document. 
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1.3.2.1 Climatological Records 


This section presents low altitude climatological 
data for temperature, relative humidity, and direct solar radiation. The 
Colorado climatological data for temperature are also presented here. No 
data for snowfall and snow depth are available at report time. 


Table No. Description Page No. 
Table’ 1.3.2.1=] Temperature and Relative Humidity, I1-26 


Station AB23 
Table 1.3.2.1-2 Direct Solar Radiation at Station AB23 I1-27 


Colorado Climatological Data 


Table 1.3.2.1-3 Minimum Temperature, Station WRO1 [1-28 
Table 1.3.2.1-4 Maximum Temperature, Station WRO1 II-29 
Table 1.3.2.1-5 Minimum Temperature, Station WRO02 II-30 
Table 1.3.2.1-6 Maximum Temperature, Station WRO2 II-31 


Figure 1.3.2.1-] shows off-Tract monitoring stations 
presented in this section. 


Figure 1.3-1 shows the on-Tract stations, AB23 and 
AD28, the latter being precipitation only. 
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COLORADO CLIMATOLOGICAL DATA 
STATION: WRO1 MINIMUM TEMPERATURE ( °F) Year: 1984 
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COLORADO CLIMATOLOGICAL _DATA 
STATION: WRO2 — MAXIMUM TEMPERATURE (beGsr) Year: 1984 
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FIGURE 1.3.2.1-1 
CLIMATOLOGICAL NETWORK OFF- TRACT | 
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1.3.2.2 Precipitation 


Precipitation was monitored at Stations AB23 and 


AD28 (leachate pile) during this reporting period. 


USGS precipitation data are reported for Stations 
WROT, WRO2, WRO3, WRO4, WRO5, WRO6, WRO7 and WU50. Data for other stations 


are not available at report time. 


Following is a list of tables included in this 


section: 
Table No. Description 

Summary of Precipitation 
Wede2eemd Station AB23 
133.2522 Station AD28 
Lsscae=3 Station WRO1, Little Hills - 1984 
1.3.2.2-4 Station WRO2, Meeker 2 - 1984 
Ls38.2a2=5 Station WRO3, Scandard Gulch 
Lg3.26276 Station WRO4, Corral Gulch 
13.2.12-7 Station WRO5, JQS 
la3i2 «2-8 Station WRO6, EFP 
123.252-9 Station WRO7, EMFP 
1.3.2.2-10 Station WU50, Scandard Near Rio Blanco 


Page No. 


[1-34 
II -35 
11-36 
I] -37 
II -38 
I-41 
I1-44 
II -46 
I] -48 
II-50 


Figure 1.3.2.1-1 shows off-Tract locations of 


monitoring stations presented in this section. 


Figure 1.3-1 shows the on-Tract stations, AB23 and 


AD28. 
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COLORADO CLIMATOLOGICAL DATA 
STATION: _WRO3__ PRECIPITATION (Inches) Year: 1982 _ 
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TABLE 1.3.2.2-5 (Cont'd) 


COLORADO CLIMATOLOGICAL DATA 
STATION: WRO3 PRECIPITATION (Inches) Year: 1983 
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oat_famn 1 Fee_fwn Ter fr ou] sue | vel see] ocr | wow nec} 
ie |e i ef Fea | are ame | 


07 | _.05 | 





WABLE 1.3.2.2=6 


COLORADO CLIMATOLOGICAL DATA 
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COLORADO CLIMATOLOGICAL DATA 
STATION: WRO4 PRECIPITATION (Inches) Year: 1983 
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COLORADO CLIMATOLOGICAL DATA 
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at the meteorological tower Station AA23. 


1.3.2.3 Wind Fields 


This section presents the wind field data collected 


Data consist of wind speed, wind 


direction, vertical variations in horizontal wind speed and wind direction, 


and stability class. 


Wind flow patterns and stability class provide 


information for diffusion modeling and pollutant transport and concentration. 


in this section: 
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FIGURE 1.3.2.3-1 
STATION A823 @ 10m ELEVATION WIND ROSES (1984) 
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FIGURE 1.3.2.3-2 
STATION AB23 @ 30m ELEVATION WIND ROSES (1984) 
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FIGURE 1.3.2.3-3 
STATION AB23 @ 60m ELEVATION WINO ROSES ('984) 
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TABLE 1.3.2.3-5 


AVERAGE HOURLY STABILITY CLASSES 


(Adjusted for wind speed) 


SOURCE: Temperature difference between 60 meter and 10 meter levels on the met tower 
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1.3.3 Visibility 


The visibility monitoring program has been co-sponsored by 
the CB and Rio Blanco Shale Oi] Projects. There are no state or federal 
requirements for visibility monitoring; however, the program is required under 
the Federal 011 Shale Lease Environmental Stipulations. 


Figure 1.3.3-1 shows the four views used to monitor 
visual range. 


Visibility data are collected via telephotometry at hourly 
intervals for 10 days in the spring and fall. Hourly samples are taken at 
0830, 0930, 1030, 1130, 1300, 1400 and 1500. Hourly samples are averaged by 
view to obtain the mean daily visual range by view. Hourly values are 
preserved in the data base. 


Data are presented in the following tables: 


Table No. Description Page No. 
133. 3-1 Mean Daily Visual Range by View I1-75 
1.3.3-2 Mean Seasonal Visual Range by View I1-76 
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MEAN DAILY VISUAL RANGE BY VIEW 
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ATMOSPHERIC 
DIFFUSION STUDIES 


» 


1.3.4 Atmospheric Diffusion Studies 


Atmospheric diffusion modeling studies were completed in the 
Fall of 1982 and reported in the January 1983 Environmental Monitoring Report. 


For annual averaging times, bi-variate frequency 
distributions of wind speed by direction and Pasquill-Gifford atmospheric 
stability class are utilized. Such distribution for years 1979-83 have 
recently been computed and are included in Tables 1.3.4-1 to -6. 
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INVERSION STUDIES 





1.3.5 Inversion Studies 


No temperature inversion heights are being measured during 
the Interim Monitoring Period. 
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1.3.6 Air Quality Assurance 


1.3.6.1 Quality Assurance Program 


The quality assurance program and procedures have 
been documented in Air Monitoring Quality Assurance Manual and Standard 
Operating Procedures, Cathedral Burs Shale O7T Co., August I98T. This 
document was submitted in August 1981 to EPA, Region VIII for approval. 


Copies were also sent to the 011 Shale Project Office and the Colorado State 
Department of Health. 


These quality assurance procedures define 
requirements for instrument selection, installation, calibration, maintenance 
and auditing in accordance with regulations of the Clean Air Act. These 
procedures are followed by on-site personnel regarding air monitoring 
equipment. Copies of the quality assurance manual are retained in each air 
quality trailer for easy reference; these include standard forms for recording 
calibrations, repairs and data problems. 


1.3.6.2 Station "“Up-Time" Summaries 


For this operational period air quality station AB23 
and the co-located 60-m meteorological tower (AA23) have been in continuous 
operation. Monthly summaries of data acquisition instrument efficiencies (or 
"up-time") have been included in each monthly air quality data report. These 
monthly efficiencies are summarized on Table 1.3.6-1 for this reporting 
period. 


1.3.6.3 Air Quality Audit Summaries 


Air quality audits have been conducted by either an 
independent consultant, CB Environmental Services' Grand Junction Office 
personnel, EPA (Region VIII) or the Colorado Department of Health (APCD) at 
Station AB23 since 1976. Audit results for gaseous constituents from December 
1981 to present are reported in Table 1.3.6-2a. Audit performance goals for 
the instruments are to achieve values of 8 within + 10% of unity where 


Co = BCi +0 


Co = Concentration of gas obtained by audit service 

Cj = Concentration of gas obtained by station 
calibration 

Constant = Linear slope of regression line 

Intercept of regression line 


8 = 
a = Constant 


Thus a 8 of 1.0 and ano of 0.0 indicate perfect agreement between station 
and the audit. 


Audit results for co-located hi-vols at Station AB23 
are reported in Table 1.3.6-2b. These units are mass flow controlled and set 
to operate at 40 SCFM. Audit flows are shown along with percent errors. 


In addition, in December 1981 a systems audit was 
conducted by EPA, Region VIII's independent contractor. Audit recommendations 
and actions taken by CB were reported in a previous data report. 


1.3.6.4 Air Quality Precision Checks 


The procedures followed for precision calculations 
were set forth in the CB Quality Assurance Manual and are identical to those 


contained in Ambient Monitoring Guidelines for Prevention of Significant 
Deterioration (PSD), EPA-450/4-80-012, November T980. The areCt Sion 
probability limits and percentage differences for both gases (automated 
analyzers) and particulates (manual hi-vol analyzer) are presented in Table 


1.3.6-3 by quarter. 
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Wes Data Reports 


This section includes monthly data reports 
for June - November 1984, as required by the Interim Monitoring Plan. 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 


GASEOUS 
PARAMETERS 


CATHEDRAL BLUFFS SHALE OIL COMPANY 
TRAILER AB23 


AeQ. 





NOX: 
NOs 
NO2: 
03: 
CO: 
S02: 


H2S: 


100 


PARTICULATES: 100 & 


METEOROLOGICAL 
PARAMETERS 





WIND SPEED 
10 Ms 
30 ‘s 
60 Ms 


WIND DIRECTION 
10 Ms: 
30 Ms 
60 Ms: 


SIGMA HORIZONTAL 
WIND DIRECTION 
10 Ms: 
30 Ms 
60 M: 


TEMPERATURE 

TOU mis 

30 M: 

60 Ms 
DELTA TEMPERATURE: 
RELATIVE HUMIDITY: 


SOLAR RADIATION: 


BAROMETRIC PRESSURE: 


PRECIPITATION: 


100 % 
100 
100 


100 
100 
100 


100 
100 
100 


100 
100 
100 
100 
100 

90 
100 


100 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 
CATHEDRAL BLUFFS SHALE OIL COMPANY 
AeQ. TRAILER AB23 


AUGUST 1984 


GASEOUS 
PARAMETERS 





NOX: 100 & 
NOs 100 
NO2: 100 
03: 100 
cos 100 
$So2: 100 


H2S: 100 


PARTICULATES 


100 % 





METEOROLOGICAL 
PARAMETERS 

WIND SPEED 

10 M: 

30 Ms: 

60 M3: 
WIND DIRECTION 

10 Ms 

30 Ms 

60 Ms: 


SIGMA HORIZONTAL 
WIND OIRECTION 

10 Ms 

30 Ms 

60 Ms 
TEMPERATURE 

10 Ms 

30 Ms 

60 M3 
DELTA TEMPERATURE: 
RELATIVE HUMIDITY: 
SOLAR RADIATION: 
BAROMETRIC PRESSURE: 


PRECIPITATION: 
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100 % 


100 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 
CATHEDRAL BLUFFS SHALE OIL COMPANY 
AeQ. TRAILER AB23 


NOVEMSER 1984 








GASEOUS METEOROLOGICAL 
PARAMETERS PARAMETERS 
NOX: 100 % WIND SPEED 
10 ms 190 % 
NO: 100 30 Ms 100 
60 M: 100 
NO2: 100 
@e WIND DIRECTION 
4 03: 100 10 M: 100 
30 Mm: 100 
COs 100 60 M: 100 
S02: 100 SIGMA HORIZONTAL 
WIND DIRECTION 
H2S: 100 10 Mm: 100 
30 Ms: 100 
60 M? 100 
TEMPERATURE 
10 Ms 100 
30 MS 100 
60 Ms 100 
DELTA TEMPERATURE: 100 
RELATIVE HUMIDITY: 100 
PARTICULATES: 100 & SOLAR RADIATION: 56 


BAROMETRIC PRESSUPE: 100 


PRECIPITATION: 100 
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Belete: 


Data Corrections 


No data corrections for this reporting period. 
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1.3.9 Supplemental Data 


This section contains quarterly frequency tables of wind 
speed and particulates by direction. 
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1.4 Noise 


No noise measurements are being collected during the Interim 
Monitoring Period. 
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